Clock gene Per1 regulates the production of CCL2 and interleukin-6 through p38, JNK1 and NF-κB activation in spinal astrocytes.
It has been previously reported that spinal clock genes controlled under circadian rhythm contribute to the regulation of astrocytic function, which in turn is involved in diverse processes such as nociceptive transduction and the induction of inflammation. However, how clock genes expressed in spinal cord astrocytes are associated with the modulation of the inflammatory response is poorly understood. In the current study, the role of Period1 (Per1), one of clock genes, in the expression of chemokine (C-C motif) ligand 2 (CCL2) and interleukin-6 (IL-6), which are typical pro-inflammatory mediators produced by spinal astrocytes, was investigated. It was found that the knockdown of Per1 by using RNA interference led to a significant increase of the expression of CCL2 and IL-6 in cultured rat spinal astrocytes. Moreover, the silencing of the Per1 gene also increased the phosphorylation of p38, c-Jun N-terminal kinase (JNK) 1 and IκBα, and led to the translocation of p65 from the cytosol to the nucleus. The induction of CCL2 and IL-6 was significantly inhibited by treatment with the inhibitors of p38, JNK, and NF-κB. By contrast, the overexpression of PER1 by transfection vector significantly blocked the expression of CCL2 and IL-6, and the activation of p38, JNK, and NF-κB. Together, these results suggest that down-regulation of Per1 induced the phosphorylation of p38 and JNK1 and the subsequent activation of NF-κB, and that these events contribute to neuroinflammatory state in the spinal cord via the induction of the release of inflammatory mediators.